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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
NUMEEHA: D6-1C-0121.X

SUBSYSTEM NAME: ARS - ARPCS

REVISION: 5 0AR26/M3
FART HAME PART NUMBEA
YENDOR NAME VEMDOR NUMBER
LA : EMERGENCY O2 CONTROL PANEL MC2E0-0002 0120
CARALETON TECHNOLOGIES 2735-0001
sAU r YALVE, RELIEF & REG, EM Q2 1-4-00.58-15

FART DATA

AQUANTITY OF LIKE ITEMS: 2
ONE PER FLOW PATH
WO PER PANEL

FUNCTION:
PRESSURE REGULATOR, EMERGENCY OXYGEN

PROVIDES REGULATION CARPABILITY FOR THE EMERGENGY COXYGEN BREATHING

STATIONS. INLET PRESSURE 15 800 PSIA. REGULATED DUTPUT 1S 100 PSIG. THIS
REGULATGR 15 INTEGRAL TO THE ONVOFF VALVE AND RELIEF VALVE.
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REVISIONS 2 0L/0%/50

SUBSYSTEM: ARS - ARPCA
LRU :EMEXGENCY 02 CONTROL PANEL CRITICALITY IJF THIS
[TEM MAME: uALVE, RELIEF & REG, EM 02 FAILURE MODE:1:2
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FAILURE MOQE:
EXTERNAL LEAKAGE

MISSION PHASE:

AL PRELAUNCH

LJ LIFT-QFF

Q0 ON-DRATT

00 QE-ORBIT

L3 LANDING ESAFING

VERICLE/PAYLOAD/KIT EFFECTIVITY: 102 CLLUMEIA
: 103 DESCOVERY

104  ATLANTIS

105 ENDEAVOLR

Y WP

CAUSE:
MECHANICAL 3HOCK, YISRATIGN, CONTAMINATION, CORROSICN

CRITICALITY 1/1 DURING INTACT ABORT ONLY? NG
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REJUNDAHCY SCREEN A} PASS

B) PASS
C) PASS
PASS/FATL RATIONALE:
A)
B)
€}
I _ FAILURE EFFECTS -
(A} SUBSYSTEM:

LOSS OF -0XYGEN UNTIL CORRECTING ACTION (C/A) IS IMPLEMENTED.

{8} INTVERFACING SUBSYSTEM{3):
[NCREASE N CABIN PPOZ UNTIL C/A 13 IMPLEMENTELD.
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£C) MISSION:
POSSIBLE ZARLY MISSICN TERMINATICN.

(D) CREW, VEHICLE, AND ELEMENT{3}:
S0 EFFECT.

(E} FUNCTIONAL CRITICALITY EFFECTS:
SUBSEQUENT FAILURE OF REDUNDANT SYSTEM RESULTS IN LOSS OF OXYGEM SUPPLY
TO LES BREATHIHG STATICNS,
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(A) DESIGN:

THE YALVE BODY IS MADE OF ALUMINUM ALLOY 5061, THE REGULATOR IS AN
ENLET PRESSURE COMPENSATED, SPRING-REFZRENCED TYPE EMPLOYING A 17-7 PH
CONDITICN € CRES DIAPHRAGM AS & SENSING ELEMENT &ND D¥NAMIC SEAL. L7-7
PH IS PRECIPITATION HARODENED CORROSION RESISTANT STEEL WHICH HAS A HIGH
STRENGTH TO WEIGHT RATIO. THE DIAPHRAGM SEALS WHICH ARE MADE OF
SILASTIC 675 SILICONE RUBBER HAVE £XCTL ENT RESISTANCE TO OXYGEN,
OUTBASSING, “ND FATIGUE. THEY ELIMINATE THE FRICTION AND WEGR
ASSQUIATED WITH PISTCN TYPE SEALS. THE AELICAL/BELLEVILLE SPRING

- COMBINATION WHICH IS MADE OF i7-7 H CRES PROVIOES REGULATICN anD
ASSURES 4 CLOSS TCLERANCE OPERATION IVER & WIDE FLOW RANGE. THE POPRET
WHICH 1S ALSQ MADE OF 17-7 PH CRES WORKS AGAINST A POLYIMEDE VESPEL 5P-
1 SEAT WHICH ASSURES A LEAK FREE OPERATION, THE [NLET AND JUTLET PIRTS
ARE FILTER PROTECTED TO 25 MICRONS.

(B) TEST:
ACCEPTANCE TEST - PROOF TEST AT 1875 +/- 26 PSIG FOR A MINIMUM OF 3
MINUTES. LEAK TESTED AT INLET PRESSURE 885 +/- 25 PSIG AND OUTLET
PRESSURE 125 PSIG: 0.3 SCCM MAX LEAKAGE. (NTERNAL LEAKAGE TEST
PERFORMED AT THE SAME PRESSURE: 0.2 SCCM MAX LEAKAGE.

QUALIFICATION TEST - LIFE CYCLE TESTING - 1000 CYCLES AT 875 +/- 25
P5IG. BURST PRESSURE I35 2500 PSIG. SUBJECTED TO THE FOLLOWING AS PART
OF THE EMERGENCY 02 CONTROL PAMEL. UESIGM SHOCK - THE UMIT WAS
SUBJECTED TQ 3 SHUOCKS OF A 20 G PEAK ACCELERATION PULSE APPRGXIMATELY A
SAWTOOTH AND HAVING A TUTAL DURATION OF i1 MILLISECOMDS. THIS PULSE
WAS AFPLIED IM 8QTH QIRECTIONS OF THE THREE PRINCIPLE AXES FOR & TOTAL
QF 18 SHOCKS. RANDOM VIBRATION SPECTRUM ENVELOFE - 20 TO 150 HZ
INCREASING AT & OB/ UCTAVE TO 0.03 G**2/HZ AT 150 HZ, CUNSTANT AT 0.03
Gre2/HZ FROM 150 TO 1000 HIZ, DECREASING AT & DB/OCTAVE FROM 1000 T
20U0 HZ FOR 48 MIMUTES PER AX[S FOR THREE ORTHOGONAL AXES. ATR TO
VERIFY LEAKAGE IS PERFORMED AFTER SHOCK ANG VIBRATION TESTING.

IN-VEHICLE TESTING - OVERPRESSURE {1070 - 1255 PSIG UPSTREAM AND 220 -
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230 PSIG DOWNSTREAM) TESTED.

OMRSD - 900, L00 PEI 02 EMEAGENCY JREATHIMFSYSTEM 1 4 2 LEAK ZHECK IS
PERFORMED PRIQR TQ THE FIRST REFLIGHT OF EZACH GREITER AND EVERY FiuE
FLIGHTS AT 300 - 950 93[G INLET PRESSURE, 70 SCCM MAX SYSTEM LEAKAGE,
INFLIGRT CHECKOUT OURING €ACH MISSIGN VERIFIES NQ GROSS EXTERMAL
LEAKAGE.

(C) INSPECTION:

RECEIVING [NSPECTION

RAW MATERTALS, INCLUOING CHEMICAL AND MECHANICAL REQUIREMENTS, ARE
VERIFIED BY INSPECTICH FOR MATERIAL AND PROCESS CERTIFICATION,

CONTAMINATION CONTRAL :
CLEANLINESS LEVEL 200A PER MADILO-301 AND 100 ML RINSE TESTS VERIFLED,
SYSTEM GAS SAMPLES AMALYZED FOR CONTAMINATION.

ASSEMBLY /INSTALLATION

DIAMETER AND THREADS OM LCWER 3ELLOWS VERIFIED BY INSPECTION, VISUAL,
OIMENSIONAL, BELLOWS RATES 4NQ CHECKX FOR BELLOWS DAMAGE PERFIRMED 8
[NSPECTION. TORQUES, BELLEVILLE SPRING FORCES, SURFACE, AND SUB-
SURFACE QEFELTS YERIFIED. 10X viSUAL [MSPECTIOM On SEAL RING YERIFLED.
MICKEL FINISH OM BELLOWS WERIFIED BY INSFECTICN.

NOMDESTRUCTIVE EVALUATIGN
RAOTOGRAPHIC AND PEMETRANT INSPECTICM DF WELLS ARE YERIFIED, [MCLUDING
20X MAGNIFICATICN VISUAL EXAM.

CRITILAL PROCESSES

PARTS PASSIVATION AND HEAT TREATMENT YERIFIED. LUBRICANT OM 3EAL RING
VERIFIED BY TECHMICIAN. POTTING APPLICATIONM AND SOLODER CONMECTIONS ARE
VERIFIED BY INSPECTTION.

TESTING
ATP VERIFIED BY [NSPECTION.

HANDL [NG/PACKAGING
PARTS ARE PLACED [N CLEAN BAGS AND HEAT SEALED. PACKAGING FOR SHIPMENT
VERIFIED BY INSPECTION,

(D) FAILURE HISTORY:
NO'FAILURE HISTORY APPLICABLE TO. EXTERNAL LEAKAGE FAILURE MQDE. THE
REGULATOR HAS SUCCESSFULLY BEEN USED THROUGH THE SHUTTLE PROGRAM
CONSIDERING THIS FAILURE MODE,

(E) OPERATIONAL USE:
TBS.
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- APPROVALS -
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RELTABIL{TY ENGINEERING: D. R. AISING ?‘?*-
DESIGN ENGINEERING = K. KELLY M p-lul = Top 8 Chdowsrm )

QUALITY ENGINEERING T M. SAVALA E,;f.g :

MASA RELTABILITY : 7 ok e X0

MASA SUBSYSTEM MANAGER : H LT

MASA QUALITY ASSURANCE : : i3 \ Ly
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